Introduction
Patients with renal tubular acidosis (RTA) usually have 'tubular' or low molecular weight proteinuria. We report the case of a patient with autosomal dominant hereditary distal RTA (dRTA), nephrocalcinosis, and characteristic glomerular lesions of focal segmental glomerulosclerosis that are likely to be responsible for her near nephrotic range proteinuria.
Case
A 31-year-old female with hereditary dRTA, diagnosed at age 14, and associated recurrent symptomatic urolithiasis was referred to a nephrologist in an attempt to curtail her formation of new stones. Over the previous 15 years she had recurrent urinary tract infections including right-sided pyelonephritis, chronic bilateral flank pain and multiple urological interventions including extracorporeal shock wave lithotripsy, cystoscopy and ureteroscopy with ureteral stent placement. A past history of peptic ulcer disease and 'heavy narcotic' use for chronic flank pain and headaches was noted. Her medications at that time included 10 mg amlodipine daily, 25 mg amytriptyline twice daily, 20 mg omeprazole twice daily, 5u500 mg hydrocodoneuacetaminophen twice daily and 8-10 tablets sodium bicarbonate (7.8 mEq) daily. There had been no long-term non-steroidal anti-inflammatory drug use. Her father and paternal grandfather were known to have had dRTA and her sister was diagnosed with the same disease in childhood and has had recurrent urinary tract infections and nephrolithiasis.
Physical examination showed a young, wellnourished female with blood pressure of 112u68 mmHg, pulse rate of 84 beatsumin and pale conjunctivae. Lung fields were clear and heart examination was within normal limits. Abdomen was soft with mild costovertebral angle tenderness. She had no peripheral oedema.
Laboratory findings
Urine dipstick showed a specific gravity of 1.010, pH of 7, positive leukocyte esterase, trace protein, negative glucose, and 2q blood; microscopic examination showed 4 -7 white blood cells per high power field (hpf ) and 0-2 red blood cellsuhpf. Her serum creatinine was 3.6 mgudl, blood urea nitrogen 39 mgudl, bicarbonate 17 mEqul and serum potassium 4.2 mEqul. Serum albumin was 3.6 gudl and total cholesterol was 313 mgudl. Stone analysis: 10% calcium oxalate and 90% calcium phosphate. Radiological studies are shown (Figures 1, 2 and 3) .
Over the next 7 months, her renal function deteriorated rapidly in the absence of obstructing stones or urinary tract infection. Her serum creatinine increased to 7.1 mgudl, blood urea nitrogen 52 mgudl, bicarbonate 22 mEqul and serum potassium 5.6 mEqul. Urine analysis now showed 3q proteinuria by dipstick, 24-h urine collection contained 2.9 g of protein and creatinine clearance was 7 mlumin.
She started chronic haemodialysis treatment and shortly thereafter had a right nephrectomy, the first stage of a planned bilateral nephrectomy for intractable pain and recurrent pyelonephritis in anticipation of renal transplantation.
Pathology
Her nephrectomy findings are as shown (Figures 4, 5  and 6 ). On gross examination the specimen weighed 192 g and the renal parenchyma was heavily calcified making sectioning extremely difficult. There was gross focal nodular and fine diffuse grainy calcification of parenchymal tissue affecting the medullary tissues most severely. A cystic lesion containing numerous calculi, (presumably an obstructed and dilated calyx) was noted (Figure 4) . Following decalcification procedures, tissue sections of the calcified masses showed numerous concentrically lamellar concretions with intervening fibrous stroma ( Figure 5 ). Renal cortical parenchyma that was grossly less diseased showed characteristic lesions of focal segmental glomerulosclerosis ( Figure 6 ).
Immunofluorescence showed IgM and C3 positivity for the focal and segmentally distributed hyalinosis type deposits. Electron microscopy showed segmental sclerotic lesions and mild mesangial expansion without immune complex type dense deposits or fibrillary deposits.
Discussion
The proteinuria associated with primary focal segmental glomerulosclerosis (FSGS) can be in the non-nephrotic range w1x. Secondary FSGS with non-nephrotic range proteinuria and without hypoalbuminaemia or severe oedema has been reported in patients with massive obesity, vesicoureteral reflux, or renal mass reduction w2,3x.
dRTA has a known association with medullary nephrocalcinosis either as cause or effect w4x.
Proteinuria in patients with RTA is frequently regarded as 'tubular' with excretion of mainly low molecular weight proteins (less than 40 000 Da) w5-7x. However, in patients with dRTA, Norden et al. w8x showed that low molecular proteinuria was less marked than in other tubular defects and albuminuria was noted to be common, although highly variable in intensity.
The recorded three-generation presence of dRTA in this case suggests an autosomal dominant pattern of inheritance. This occurs with mutation of the AE1 gene which codes for the Cl À uHCO 3 À exchanger in the basolateral membrane of the renal collecting ducts w9,10x. Scheinman's review of the X-linked hypercalciuric nephrolithiasis syndromes associated with proximal tubular dysfunction notes a subset of these patients with biopsy-proven glomerular sclerosis and increased albuminuria w11x.
This case of hereditary distal RTA shows nephrocalcinosis, FSGS lesions and associated rapid worsening of proteinuria. FSGS in the glomeruli with the least gross abnormality and proteinuria greater than 0.5-2 guday w11x is highly suggestive of a major glomerular origin of the proteinuria. dRTA may be one of the causes of secondary FSGS and proteinuria of glomerular origin. 
